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8051 Compilers 


freeware, shareware and demo versions 


By Harry Baggen 


The 8051 (and its hoard of follow-up compatible derivates) is the most 
widely used microcontroller in the industry. One of the advantages of 
working with this microcontroller is the huge amount of information on 
associated hardware and software. The Internet is by far the largest 
resource for users of 8051 derivates. In this article we will focus our atten- 
tion on compilers for the 8051. 


The good old 8051 and 8052 may well thank 
their renown to the ease of programming via 
the world famous BASIC-52 interpreter 
(which Elektor Electronics magazine was the 
first to describe and use in practical projects). 
These days, semiconductor manufacturers 
produce controllers whose core is based on 
the 8051 architecture, although the actual 
chip technology is much faster and extended 
with respect to the original introduced many 
years ago. The extended architecture may 
include more memory, a watchdog, an LCD 
interface, D-A and A-D converters and vari- 
ous other elements. 

The 8988252 found on the development 
board we use for our Microcontroller Basics 
Course is a fine example of an advanced 8051 
derivate. 

For many applications, BASIC-52 is simply 
too slow, and the obvious alternative is to 
write code in assembler. Alas, obvious it may 
be, but easy, no. A compiler represents a mid- 
way alternative, translating a number of ‘leg- 
ible’ commands in machine code that can be 
copied into the microcontroller. 

Although a large number of 8051 compil- 
ers is available on the market, most will set 
you back at least £70. A bit stiff, we'd say, if 
you are just curious or doing occasional pro- 
gramming only. Fortunately, there are also 
free compilers and demo versions with limi- 
tations regarding the size of the program 
code. Such programs may be just the ticket if 
you limit yourself to relatively small pro- 
grams. Believe us, you will never cease to be 
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amazed about the power of a clev- 
erly designed machine code program 
of just 1 or 2 kBytes. 

One of the best-known free C 
compilers for the 8051 is called 
SDCC [1] which is short for Small 
Device C Compiler, although some 
sources declare that the acronym 
stands for Sandeep Dutta’s C Com- 
piler after the name of the original 
developer. SDCC is a code optimis- 





ing ANSI-C compiler for the 8051 and 
Z80 microcontrollers. Reportedly ver- 
sions are being developed for other 
popular controllers. SDCC is avail- 
able for the Windows and Linux 
operating systems. The program is 
continuously improved and extended 
by a number of programmers. 
Another free compiler (which 
was already mentioned in the 
Microcontroller Basics Course) is 
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142 Tasks[T] .P:=0; 
143 | end; 
144 





145] //ResumeTask - Given the task-number, resume a halted task with a 
146 | // given priority or change the priority of a running task 


147 | procedure ResumeTask(T,Priority: byte); 


148 | begin 

149 Tasks[T] .P:=Priority; 
150 | end; 

151 


152 | //Switch - This simple routine is the heart of our tasking system 
153] //Suspend the current task, find next task to run and do so. 


154 | procedure Switch; 


155 | begin 

156 DPL:=SP; //get stackpointer. Use simple statement to avoid incorrect SP 

157 Tasks [CurrentTask] .SP:=DPL; //We use DPL here as a temporary byte maera 
158 Tasks[CurrentTask] .C:=Tasks[CurrentTask] .P; //Set counter 

159 repeat 

160 inc (CurrentTask); //try next task in tasks array 

161 if CurrentTask>=NumberOfTasks then 

162 CurrentTask:=0; //Oops, rollover to first task 

163 if Tasks[CurrentTask].P>0 then //task enabled ? 

164 if Tasks[(CurrentTask] .C=0 then //task counter zero ? 


191:1 Insert 





d:\program files‘\borland\delphi 3\projects\805x\samples\tasks. pas 
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Reads51 from Rigel Corp. [2]. 
Although this compiler is actually 
intended for use with Rigel’s own 
microcontroller boards, Elektor Elec- 
tronics readers are allowed to 
download it for private use in com- 
bination with the Microcontroller 
Basics Course. Reads51 is a combi- 
nation of a small-C compatible 8051 
compiler, a relative assembler, 
linker/locator, editor, simulator and 
debugger/monitor. A wonderful 
software suite, which requires very 
little time to get used to. 
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If your are more comfortable with 
Pascal than with the C program- 
ming language, you may want to 
give Pascal51 a try. This popular 
program was already mentioned in 
combination with a number of Elek- 
tor Electronics projects. Although 
the download sites of this program 
(originally developed by a Russian 
programmer) seem to change a lot 
lately, two sites can be mentioned 
which seem to be fairly reliable [3]. 
Derek Kennedy has come up with a 
couple of extensions for Pascal51, 
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CA51 Compiler Kit 


The Compiler Kit for the 8051 
microcontroller family (part number CA51) 
supports all 8051 derivatives from 
companies like Analog Devices, Atmel, 
Cypress, Dallas Semiconductor, Infineon, 
Intel, OKI, Philips, SMC, Synopsis, TDK, 





The C451 Compiler Kit does not include the pVision2 Debugger. The 
Debugger is included in the DK51 Developer's Kit and the PK51 Professional 





The following components are included in the CAS1 Compiler Kit. 
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called Prepo, which may be found on the 
same page. 

Embedded Pascal for the 805x [4] is a Pas- 
cal compiler featuring a ‘device definition sys- 
tem’ that allows a compiler to be adapted to 
almost any 8051 derivate currently available 
on the market. Embedded Pascal is a share- 
ware program that enables object code with 
limited size to be produced. 

Now that we've reached the realms of 
shareware and demo versions, we need to 
return for a bit to the C compilers. A useful C 
compiler is contained in the evaluation ver- 
sion of C51 Tools from Keil [5]. The compiler 
has a code size limitation of 1 kBytes. Unfor- 
tunately, the demo version does not allow the 
program to start at 0000H, which means that 
it can not be used for single-chip controllers. 

Franklin Software supplies a comprehen- 
sive programming environment for the 8051, 
with the Proview editor/debugger/simulator 
at the centre of things. A C51 ANSI compiler 
(version 6) is also offered. The suite comes as 
an evaluation package with a size of 
12 Mbytes [5]. The limitation is the size of the 
object code file: 4 kBytes. 

The Raisonance company supplies a num- 
ber of programming tools for various micro- 
controllers, including te 8051, the Philips XA 
and the ST6 series. A demo version is avail- 
able for the 8051 — maximum code size 
4 kBytes [7]. 

As you can see, those of you who want to 
get cracking with compilers for the 8051 
enjoy a wide choice of programs which are 
available free of charge or a as evaluation ver- 
sions. Your programs, please! 

(025019-1) 


Internet addresses: 


[I] SDCC: 
http://sdcc.sourceforge.net 

[2] READSSI: 
www. rigelcorp.com/reads5 |.htm 

[3] Pascal5 1: 
www.eedevi.com/files.html 








Pascal51, Prepro5 1: 


www.geocities.com/SiliconValley/ 


Campus/9592/ 
[4] Embedded Pascal: 


http://users.iafrica.com/r/ra/rainier/ 
8052.htm 
[5] Keil C51 evaluation tools: 


www.keil.com/demo/ 


[6] Franklin Development Tools: 





www.fsinc.com/devtools/Default.htm 





[7] Raisonance 805 |-compiler: 
www.raisonance.com/download/ index.php 
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